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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The engine-performance set point (P) is determined from the location of an accelerator 
pedal for an electric drive motor (2). A power demand is given to a load dependence generation-of- 
electrical-energy system (1), before a torque demand on an electric drive motor (2). The approach 
which is an approach for operating the load dependence generation-of-electrical-energy system (1) 
which supplies electrical energy to at legist one electric drive motor (2) in a car, and is characterized 
by using a motion of an accelerator pedal additionally in order to calculate the engine-performance 
set point (P). 

[Claim 2] The approach according to claim 1 characterized by using additionally [ in order to 
calculate the engine-performance set point (P) ] the setting torque (Msetp) of the electric drive motor 
(2) in the rotational speed (nMot) and the given time amount of the electric drive motor (2) in given 
time amount. 

[Claim 3] The prediction rotational speed (npred) of an electric drive motor (2) is made from the 
rotational speed (nMot) of the electric drive motor (2) in a motion and/or the accelerator pedal 
location, and the given time amount of an accelerator pedal. The prediction setting torque (Mpred) of 
an electric drive motor (2) is made from the setting torque (Msetp) of the electric drive motor (2) in a 
motion and/or the accelerator pedal location, and the given time amount of an accelerator pedal, And 
the approach according to claim 2 that the engine-performance set point (P) is characterized by what 
it opts for from prediction rotational speed (npred) and prediction setting torque (Mpred) using a 
correspondence characteristic ray Fig. 

[Claim 4] It is the approach according to claim 1 which the prediction electrical potential difference 
(Upred) of a generation-of-electrical-energy system (1) is made from the engine-performance set 
point (P), and is characterized by determining the power set point (Isetp) from the engine- 
performance set point (P) and the prediction electrical potential difference (Upred) of a generation- 
of-electrical-energy system (1). 

[Claim 5] The approach according to claim 1 characterized by determining power correction value 
(deltal) additionally from the dynamics of the torque set point (Msetp) of an electric drive motor (2), 
and totaling it with the power set point (Isetp) of a generation-of-electrical-energy system (1). 
[Claim 6] The power drain (IMot) of the electric drive motor (2) in given time amount is determined. 
Electric power is supplied by the comparing point (10) of a control loop as the set point, and the 
power (Iact) obtained by the generation-of-electrical-energy system is determined. Electric power is 
supplied by the comparing point (10) of a control loop as an actual measurement. A comparing point 
(10) Form the difference of the power drain (IMot) of the electric drive motor (2) in given time 
amount, and the power (Iact) obtained by the generation-of-electrical-energy system (1), and when a 
difference is forward The power set point (Isetp) of a generation-of-electrical-energy system (1) is an 
approach according to claim 1 characterized by being increased by the 1st control unit (7). 
[Claim 7] It is the approach according to claim 6 characterized by the torque set point (Msetp) of an 
electric drive motor (2) decreasing with the 2nd control unit (9) when a difference is forward. 
[Claim 8] The approach according to claim 6 characterized by using P controller accompanied by the 
primary delay element (8) connected to the upstream as the 1st control unit (7). 
[Claim 9] The approach according to claim 7 characterized by using PI controller as the 2nd control 
unit (9). 
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[Claim 10] The approach according to claim 7 that the parameter of the 2nd control unit (9) is 
characterized by being dependent on the rotational speed (nMot) of the electric drive motor in given 
time amount. 

[Claim 11] The approach according to claim 1 to 10 characterized by using a fuel cell system as a 
generation-of-electrical-energy system (1). 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] It is determined from the location of an accelerator pedal for an electric drive 
motor, the operating method, i.e., the engine-performance set point, of the load dependence 
generation-of-electrical-energy system in a car given in the premise part of claim 1, and this 
invention relates to the approach for operating the load dependence generation-of-electrical-energy 
system which supplies electrical energy to at least one electric drive motor in a car that a power 
demand is given to a load dependence generation-of-electrical-energy system before a torque 
demand on an electric drive motor. 
[0002] 

[Description of the Prior Art] EP 06331 5 7B1 is indicating the approach of the general format for 
controlling dynamically the engine performance of the fuel cell unit in the car which has an electric 
drive motor. In this case, the engine-performance set point of a fuel cell unit is determined from an 
accelerator pedal location. The engine performance of a fuel cell unit is controlled by controlling the 
mass flow rate of the oxidant supplied to a fuel cell unit. In order that an electric drive motor may 
prevent requiring the above engine performance which this can supply to given time amount from a 
fuel cell unit, the corrected engine-performance set point which is determined as an electric drive 
motor from an actual oxidant mass flow rate is supplied. 

[0003] DE19541575C2 is indicating the approach for determining the power set point for a fuel cell 
system especially for a load dependence generation-of-electrical-energy system. In this case, the set 
point about the current of the motor train of an electric drive motor is determined based on an 
accelerator pedal location. The engine-performance set point for a generation-of-electrical-energy 
system is generated from the set point of the motor train current of an electric drive motor. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention is based on the purpose of developing 
dynamic actuation of the approach of a publication into the beginning further, and improving. 
[0005] 

[Means for Solving the Problem] This purpose is attained by using a motion of an accelerator pedal 
additionally, in order to calculate the description according to claim 1, i.e., the engine-performance 
set point. 

[0006] The advantage of this invention is being able to construct a bridge in the time delay between 
the enhancement of the engine performance and a generation-of-electrical-energy system or control 
which evaluation of a motion/location of an accelerator pedal enables prediction count of the engine- 
performance set point, therefore are demanded. As a result of requiring the future engine 
performance calculated in prediction at an early stage, it has much time amount from that for a 
generation-of-electrical-energy system to generate a drive current, and an electric drive motor can 
reach quick more dynamically with the engine-performance level which an operator desires. Taking 
a motion of an accelerator pedal into consideration leads to the improvement in dynamics as 
compared with the approach of using only an accelerator pedal location. 

[0007] Of course, the description which will be mentioned above and will be described below again 
can also be used [ not only according to the combination given, respectively but ] by independent 
[ other / combination or independent ], without deviating from the range of this invention. 
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[0008] The further advantage and the further improving point of this invention become clear from 
still more nearly another claim and explanation. That is, the setting torque of the electric drive motor 
in the rotational speed and the given time amount of the electric drive motor in given time amount is 
additionally used, in order to calculate the engine-performance set point. The prediction rotational 
speed of an electric drive motor is made from the rotational speed of the electric drive motor in a 
motion and/or the accelerator pedal location, and the given time amount of an accelerator pedal, and 
the prediction setting torque of an electric drive motor is made from the setting torque of the electric 
drive motor in a motion and/or the accelerator pedal location, and the given time amount of an 
accelerator pedal, and the engine-performance set point is determined from prediction rotational 
speed and prediction setting torque using a correspondence characteristic ray Fig. The prediction 
electrical potential difference of a generation-of-electrical-energy system is made from the engine- 
performance set point, and the power set point is determined from the engine-performance set point 
and the prediction electrical potential difference of a generation-of-electrical-energy system. Power 
correction value is additionally determined from the dynamics of the torque set point of an electric 
drive motor, and is totaled with the power set point of a generation-of-electrical-energy system. The 
power drain of the electric drive motor in given time amount is determined, and electric power is 
supplied by the comparing point of a control loop as the set point. The power obtained by the 
generation-of-electrical-energy system is determined, and electric power is supplied by the 
comparing point of a control loop as an actual measurement. A comparing point The difference of 
the power drain of the electric drive motor in given time amount and the power obtained by the 
generation-of-electrical-energy system is formed, and when a difference is forward, it is increased by 
the power set point of a generation-of-electrical-energy system with the 1st control unit. When a 
difference is forward, the torque set point of an electric drive motor decreases with the 2nd control 
unit. P controller accompanied by the primary delay element connected to the upstream is used as the 
1st control unit. PI controller is used as the 2nd control unit. It depends for the parameter of the 2nd 
control unit on the rotational speed of the electric drive motor in given time amount. A fuel cell 
system is used as a generation-of-electrical-energy system. 

[0009] This invention is explained in more detail with reference to an attached drawing. 
[0010] 

[Embodiment of the Invention] The approach by this invention for operating a load dependence 
generation-of-electrical-energy system is explained below with reference to drawing 1 . The 
generation-of-electrical-energy system is suitable for the use especially in a car, in order to use it 
with the performance requirements which change a lot especially. The generation-of-electrical- 
energy system 1 supplies energy to electrical load (not shown) still more nearly different from the 
electric drive motor 2 in a car. As for the generation-of-electrical-energy system 1 , it is desirable that 
it is a fuel cell system. In block 3, the prediction rotational speed npred of the electric drive motor 2 
and the prediction setting torque Mpred are generated from the setting torque Msetp of the electric 
drive motor 2 in the rotational speed nMot and the given time amount of a motion of an accelerator 
pedal and the electric drive motor 2 especially in the angular acceleration of an accelerator pedal and 
the location FP of an accelerator pedal, and given time amount. FP shows the location of an 
accelerator pedal, and a motion of an accelerator pedal. Next, in block 5, the engine-performance set 
point P of the electric drive motor 2 is determined with reference to a characteristic ray Fig. from the 
prediction rotational speed npred and the prediction setting torque Mpred. In block 6, the prediction 
electrical potential difference Upred of the generation-of-electrical-energy system 1 is generated 
from the engine-performance set point P using still more nearly another characteristic ray Fig. Next, 
the prediction power set point Isetp of the generation-of-electrical-energy system 1 is acquired by 
breaking the engine-performance set point P by the prediction electrical potential difference Upred. 
[001 1] In order to use the maximum motion dynamics of a system, a power demand to the 
generation-of-electrical-energy system 1 is performed before the engine performance to the electric 
drive motor 2, or a torque demand. Consequently, a bridge can be constructed in the generation-of- 
electrical-energy enhancement time amount of a generation-of-electrical-energy system. As a result 
of the mathematical evaluation with a motion of an accelerator pedal and the location of an 
accelerator pedal, a power demand is calculable in prediction. Both a rate and the range of an 
accelerator pedal stroke are taken into consideration in evaluation. For example, when depressing an 
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accelerator pedal quickly and starting from a fixed accelerator pedal location, the suitable high 
engine performance and suitable power are required. However, when this happens [ full load running 
or near this ], the additional engine performance demanded is restricted by the maximum available 
engine performance of a generation-of-electrical-energy system, therefore this is taken into 
consideration. 

[0012] As a result of calculating the electrical potential difference Upred of the generation-of- 
electrical-energy system 1 in prediction, the dynamics and precision of count of the power set point 
Isetp improve sharply. The further advantage is that count of the prediction electrical potential 
difference Upred replaces the electrical potential difference by which the generation-of-electrical- 
energy system 1 fed back including failure was measured. 

[0013] By taking into consideration the rotational speed nMot of an electric drive motor and the 
setting torque Msetp in given time amount, the power demand Isetp of a generation-of-electrical- 
energy system can be calculated you to be Sumiya, and this guarantees the continuous shift between 
the condition in the given time amount of the electric drive motor by demand of an operator, and a 
future condition. Consequently, the stable operational characteristics of a car are acquired. 
[0014] Furthermore, by block 4, power correction value deltal is determined from change of the 
torque set point Msetp of the electric drive motor 2, and it is totaled with the power set point Isetp of 
the generation-of-electrical-energy system 1. The input value of block 4 is the torque set point 
Msetp, and output values are power correction value deltal and the torque set point Msetp. The 
torque set point Msetp constitutes the input variable of the electric drive motor 2. In block 4, the rise 
of the torque set point Msetp is preferably supervised by the differential means. An assumption of 
the increment to which the torque set point Msetp corresponds increases the power demand to the 
generation-of-electrical-energy system 1 by adding power correction value deltal to the power set 
point Isetp of a generation-of-electrical-energy system. 

[0015] Since the increment in the setting torque Msetp is supervised, it can be reacted by the power 
demand of the generation-of-electrical-energy system 1, or the increment corresponding to a 
momentary demand of as opposed to an electric drive motor by the component (not shown) which 
exists in a car in addition to an accelerator pedal, for example, a cruise controller, a creeper, and ESP 
in the setting power value Isetp. As for what is evaluated, it is advantageous that it is the momentary 
demand which the component instead of the momentary demand of the component according to each 
combined. This reduces the need for count power. 

[0016] Furthermore, the power drain IMot of the electric drive motor 2 in given time amount is 
determined, and electric power is supplied by the comparing point 10 of a control loop as the set 
point. The power Iact obtained by the generation-of-electrical-energy system is determined, and 
electric power is supplied by the comparing point 10 of a control loop as an actual measurement. The 
power drain IMot of the electric drive motor 2 in given time amount is compared with the power Iact 
obtained by the generation-of-electrical-energy system 1 by the comparing point 10. In block 8, a 
filter lets it pass, and subsequently to the 1st control unit 7 it is sent, and the result of a comparison is 
used in order that this 1st control unit may adjust the power set point Isetp of the generation-of- 
electrical-energy system 1 to the power drain IMot of the electric drive motor 2 in given time 
amount. 

[0017] As for the 1st control device 7, what is called P controller (proportional-control-action 
controller) is desirable, and block 8 is a smoothing filter, for example, a primary delay element. 
[0018] Furthermore, the comparison result of the comparing point 10 is sent to the 2nd control unit 
9, and this 2nd control unit is used in order to reduce the torque set point Msetp of the electric drive 
motor 2, when there is a forward comparison result. 

[0019] As for the 2nd control unit 9, what is called PI controller (proportional integral controller) is 
desirable. It depends for the parameter of the 2nd control unit 9 on the rotational speed nMot of the 
electric drive motor in given time amount with still more nearly another desirable operation gestalt. 
[0020] Being used in order to compensate the difference between the power Iact obtained by the 
power drain IMot and the generation-of-electrical-energy system 1 of an electric drive motor in 
given time amount has the 1st and/or the 2nd advantageous control unit 7 and 9. 
[0021] Drawing 2 is a power graph which shows the dynamics of the power set point generated by 
the approach by this invention. Aging of the power set point is shown. The curve shown as a 
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continuous line shows the power set point Isetp generated by the approach by this invention. The 
curve of a dotted line shows the power set point generated by the 2nd approach, and this approach 
determines the torque set point of an electric drive motor from a motion / location FP of an 
accelerator pedal, and determines the power set point of a generation-of-electrical-energy system 
from the torque set point of an electric drive motor. The power set point Isetp determined by the 
approach by this invention reaches the stable state value quickly far rather than the power set point 
determined by the 2nd approach. That is, the dynamics of the approach by this invention is superior 
to the dynamics of the 2nd approach. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the approach by this invention for operating a load 
dependence generation-of-electrical-energy system in a car. 

[Drawing 2] It is the power graph which shows the dynamics of the power set point produced by the 
approach by this invention. 
[Description of Notations] 

1 Generation-of-Electrical-Energy System 

2 Electric Drive Motor 
3, 4, 5, 6 Block 

7 1st Control Unit 

8 Smoothing Filter 

9 2nd Control Unit 

10 Comparing Point of Control Loop 

FP The location of an accelerator pedal, and motion of an accelerator pedal 
Iact Power obtained by the generation-of-electrical-energy system 1 
IMot Power drain of the electric drive motor 2 

Isetp The power set point of the generation-of-electrical-energy system 1 

Mpred Prediction setting torque of the electric drive motor 2 

Msetp Setting torque of the electric drive motor 2 

nMot Rotational speed of the electric drive motor 2 

npred Prediction rotational speed of the electric drive motor 2 

P Engine-performance set point 

Upred Prediction electrical potential difference of the generation-of-electrical-energy system 1 
deltal Power correction value 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 



FIG. 2 
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